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(57) Wl3o6peTeHMe othocwtca k peMOHTHO-M30- 
* nnuMOHHbiM pa6oTaM o6caAHbfx koaohh He<J>- 

Tera3dBbix ckb3*mh aa» BOCCTaHOB/ieHw» ux 
repMeTwwocr*. Ue/ib-noauujeHvie h3ac)kho* 
cm ycTanoBKM MeTa/i/iwiectcoro n/iacTwp* 
(Mil). B KOpnyce ycTpoftcrea yciaHOB/ieHbi 
a^eicTpoABwraTenbc peAyxropoM. rwAPonacoc 

II rMApOMMAbUlAP c rio/ibiM nopuiH€M M UJTO- 
kom. noA Mfl Ha Bany xopnyca ycTaHOB/ieHa 
paCKaTwBaiomaw roziOBica(Pr). B Hn*He* ^c- 



TM KOpnyca C B03MO*HOCTblO B3aMMOAeMCTBVtP 

c MO pa3MfcuieH ynop c xcecrxo CBBaaHHww c 
hvim npneOAOM ero ocesoro nepeMemeHMH. 
HdA Pr pacno/io*eH AopHvipyjoiUMfc ko nyc, 

yCTaHOB/ieHHWCl Ha UlTOKe C B03M0*H0CTbK> 

B33MMOAeHCTBiiJi c Mn. IIpmboa nepeMetne- 
MMfl ynopa Bwno/iHeH a BMAe AM<M>epeHm/ia/ib- 
Koro nopUJH*. yciaHOB/ieHHoro b xopnyce u 
a6pa3yjou4ero c ero CTeHitaMn aee xaMepu. 
OAHa MS leaviep ruApaa/iMHecKM ce»3aH3 K3Ha- 
/iom c no/ioCTb»o HarMeTaHWJi, a Apyraa - APy- 

TMM K8Ha/10M c nO/IOCTblO eC?.CU8aMMfl 

rwAponacoca. Me>KAy C0601& KaMepw cessans 
KaHanoM c pacno/ioxceHHbiw e hcm o6paTHww 
K^anaHOM co lutokom. KoHyc, npoxoA« no MR. 
Ae(J>opMMpyeT ero a um/iuhaP w npiwkMMaeT k 
p^MOHTMpyeMow TpySe. RepeMeunaeMaa 
Bc/ieA 3a KonycoM PT co3Aaer Aono/iHUTe/ib- 
nyio n/iacTwsecKyK> Ae<t>opMaiuno. Rpvt aoctw- 
xehHM aepxHero no/rowenvia PT cbomm 
topuom 803Ae^CTByeT iia iutok ic/ianana, koto- 
pbiw oTxpuaaeT AocTyn pa6oseii xhakoc™ M3 
KaMepw HaA nopuuneM no xaHa/iy b no/iocTb 
BcacbiBaHWH rwAPOnacoca. KoHtaKTHaa n/to- 
maAb h yAepMweatotnee ycn/iwe MR Ha ctchkc 
o6c3ahoi?i KOnOHMbi AOCTaTOMHw a/i« ero yAep- 
*aHna. 1 Mn. 
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M3o6peTeHMe othocmtch k ycrpowiCTaaM 
•A^fl peMOHTHO-M30/i*uHOHHbix pa6oT oBcaA' 

HWX KO/10HH He<t>Tera30BWX CKBa>Kv1M c uenbK) 
BOGCTaHOBJieKVIfl MX repMeTWHHOCTM. 

Lle^bio M3o6peTeHn« «b/ihctc« noetiuje- 
nwe naA^HOCTM ycTaHOBKM Mera/i/iwHecicoro 
n/iacTupfl. 



Ha HQpiQxe cxeMarnMHO M3o6pa5Keno 
npeAiaraeMoe ycxpo^CTBO aa« peMOHra 06- 
caAHofl xo/iohhw, npoAo/ibhww pa3pe3- 

B un/)MHAP^ecKOM Kopnyce 1 vctpoiiCT- 
aa, cnycxaeMoro b cKBa>KMny na Ka6ene 2. 
pacno/iOtten 3/»exTpoABnraTenb 3 c pCAy* T °" 
pom 4. A0y^^^y M ^P HW ^ rv»ApOHacoc 5 c eca- 
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CbieaioiHMMu 6. HarHeiaieflbHWMM 7 u peAy*- 
miOHHWM 8 K/tananaMw. .wAPOUwflnHAP 9 c 
no/ibiM nopujKeM 10 m hjtokom 1 1, AM$<pepeM- 
uuaAbHuft nopu;eMb 12, *B/iaiou;nwcfl npneo- 
AOm oceaoro nepeMeiueHMp ynopa 13. vt 

*eCTKO C HUM C8A33HMU*, AOPHVipyK)lHMil KO~ 

nyc 14 c noAnpyjKHKeHHUMw n/raDa*omnMn 
n/iauiKaMi4 15. pacKaTuearamaa roiOBKa 16 h 
npoA0fibHO-ro4>pMp0BaHHUft MeTanAWMecKwft 
anacrbipb 17. Pa6oswe noflocru ruApounnnH- 
Apa 9 vt noAoro nopuiHR 10 ruApaBnvmecxu 
CBflaanw Me*Ay co6ofl no Kawany a. nepe3 noA" 
npywuHeHMuvi 30/iOTHviK-nepeK/iKmaTenb 18. 
jcaMepa, o6pa30B3HHaa cieHioMM jcopnyca n 
An4>$epeHUnanbHUM nopUJH6M 12. rviApaanvi- 
hcckm cBflaaHa no KaHa/iyfc nOAodbio Harne- 
Tanwn rwAPOHScoca. 

Apyraa xaMepa, o6pa30B3HHaa CTeHxaMw 
Kopnyca n A*<H > eP e HU via ' 1ljHblM nopujHeM. 
rHApae/MMecKw c»A3aha c noAOCTbK) Bcacwaa- 
huh rviApOHacoca KaH3AOM#. 

B AH<t>'<l>^peHUMa/ibHOM nopume aah can- 
3n ofieux xaMep BwnoAHen xanan c axcwaAbHO 
pacno/iottewHbiM o6paTHww KAananoM 19 c 
BwCTynaiouxwui M3 xopnyca uitokom, B ucxoa- 
hom noAO*eHviu KnanaH 19 3axpbiT m pa3AeA«~ 
eT icaMftpw, o6pa30BaHHue 

Aw^epeMUM^/ibMUM nopujHeM 12 co CTenxa- 
MMKQpfiyca. BHyTpeHHflfl noAocTbycipoftcTBa 
3ano/»Hena. pa6oneft *wAKOCTbK> m cxownfiH- 
cwpoBawa c BKeojHeft cKaaxvmHoft cpeAOvi 
3nact*mHUM KOMneHcaTOpOM 20. Aopnupyio- 
ux*& Kcwyc 14 w pacKarbiBaioma« ronoaxa 16 
yCTaMOB/ieMbi na KOHue nonoro ujToxa 1 1 . npw 
3TOM;papKaTwaaioma« ro/iOBKa KMHeMaTwMe- 
cxvi CB^aana c anexTpoABvtraTeAeM 3 sepe3 
T^/iecKoniisecKMvi Ban 21 xopnyca, ycTanoa- 
neHRUft onopax KaseHiem e nonoM urroxe 1 1 . 
nopuuv.e 10. CB«3aHMwvi C hvim Bail 22 v» nnane- 
Tap#wFi peAyKTOp 4. Ha ea/iy 22 ycTanoBnen 
3KCueHTpMK 23,cny*amnft npuaoAOM Aayx 
nJiyHxepoa rvtAPOHacoca 5. 

npoA0/»t>Ho-ro<t>pMpoB3HHbii?i MeTanAVtMe- 
ckmvi n/iacTnipb 17 a TpaHcnopTHOM nonowe- 
hwh pacna/io*e« MexAy. ^.e. yAepxwaaeTCR 
AopHwpyfOiUMM KonycoM 14 m ynopOM 13. 

J\n* 3axpenneHWH ycrpoftCTea b koaohhc 
oho cHaOxeHO ynopHwMM wAwncaMW ham hxo- 
pflMM (He noKa3anbi). 

ycTpo^cYao pa6oTaeT CJieAyom"* oopa- 

30M, 

Ha wMTepBa/ie npoaeAeHwn peMOHTHo- 
M3on«uviOMMUX pa6oT no xa6eAK> 2 Bxn»o*<aeT- 
c« 3/iexTpoABviraTe/ib 3. kotopw^i nepe3 
3KcueHTpwK 23 npuBOAKT b Aei»cT8Me n/iyKxe- 
pw ruAPonacoca 5 n oAnoepeMeHHO bo apame- 
huc nepea ea/iu 21 m 22 pacKaTWBajoiMyK) 
ro/ioaicy 16: nepBonasanbHO icopnyc 1 npw6o* 
pa 3aflK0pwaaeTc« b KovioHHe Tpy6. a 3aieM 
pa6oMafl )KviAKOCTb no icaHany^oT rwAOOHaco- 
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ca nocTynaeT d KSMepy h3a An<j«l>epeMUMa/ib- 
HbiM nopujHeM 12 w paGanee j&snetiwe sepe3 
ynop l3yAep*naaeT npOAO/JbHO-rocppMpoBaM- 
hw^j weTa/i/iMHecKM^ n/iacTwpb 17. flpn 3Tom 
o6paTHwft K/iandH 19 aanpuT. 

rioc/ie AOcrw>KeHMH Heo6xoAMMoro A^s/ie- 
Hua noAnpyxHHeKHbi^ 3onoTHMK-nepex/iiOMa- 
Tenb 18 nepeMecTMTCfl bhm3 ao ynopa. 
oTKpwBaa AOCTyn pa6oMevi >kmakoctm no Kana- 
ziyanoA nopuueHb 10 ruApoun/i.MHApa 9. 

iJopHnpy»omMi* xoHyc 14, npoxoA« no 
nnacTbipio 17. ^opMnpyeT ero e mm/imhap m 
npn>KMMaeT x peMOHTMpyeMO* Tpy6e. a ero 
n/iaB3K>iune nnauJKM Kanvi6py»oT. co3Aafiafl ra- 
paHTMpoBaHHwM HaT«i\ nepCMeiuaeMan BC/ieA 
3a AopMwpywmwM KonycoM 14 pacKaruBato- 
ro/iOBKa 16 co3AaeT AononHWTe/ibHyjo 
n/iacTvmecxyto Ae4>opMauvt»o nnacTwpa 17 no 

MaKpO- VI MUKpOHepOBHOCTflM BMyTpSMHeVI 

•CTeMKn o6caAMOvi xonoHHW h ynpOHMner no- 
aepxHOCTHw^ c/\oP* BuyTpeHHe* noaepxHOCTM 
n/iacTbipn 17. Hpvi AOCTwxceHWM aepxHero no- 
no>KeHwfl A0P HM Py K,ll ^ an ro/iosica 16 cbowm 
topuom BOSAePiCTayeT Ha ojtok Knanana 19. 
xoTopwvi oTKpbiBaeT AOCTyn paBo^eft >k^a^o- 
CTH M3 KaMepbl H3A A^4>1>ep6HU*ia^bHbiM nop" 
ujneM 12 no xawany 4 b no/iocTb ecacwflaHUfl 
rvtAPonacoca. 

B 3tom no#io»<eHwn KOHTaKTHart nnomaAb 
h yAep^MBaioiuee ycwnwe n/iacTup« 17 «a 
cTenxe o6caAHOfl koaohhw AOdaTOMHW a/i« 
ero yAep>KHB3HviH h AM4>4)epeHmianbHbivi nop- 
tueHb 12 BMeCTe c AopHwpyioiMviM xoMycoM 14 
vt pacxaTbiBawiMeft ronoaxovi 16 nepeMecTvrrca 
BBepx.o6ecnesn8afl no/iMbift mx bwxoa Manna- 
CTbipfl 17. 

Ooc/ie 3aeepuieHuq pa6oTbi no ycTanoBxe 
nnacTup^ 17 snexTponpuBOAOM 3 o6ecneMM- 
eaercfl bc8o6o*AeHwe xopnyca npvi6opa ot 
ciemcn oBcaAHotf ko/iohhw h 33tcm ycTpoiHCT- 
bo TpaHcnoprupyeTCn Ha noaepxHocTb. 

(PopMyna M3a6peTeHHR 
YCTpofiCTBO A/i« peMOHTa o5caAHOvr ko- 
aohhw, Bioi»o*<a»Oiuee xopnyc, ycTanooneHHwe 
b HeM 3AexTponpwBOA c peAyKTopoM. mAPO- 
Hacoc m rwAPOuvinuHAP c nontJM nopujHeM n 
ujtokom. MeTaAAMMecxvivi nnacTwpb. yCTaHoa- 
neHHyK> noA hmm Ha BaAy xopnyca pacxaiuea- 
vomyio ronoBxy vi pa3MemeHHbii^ b HiDKHevi 

H3CTM KOpnyca C B03MO)«CHOCTbiO B33HMDAeV1- 

cTBvw c MeraAAvmecKViM nAacrwpeM ynop. o t- 
^MMdiomeecR tcm, mto, c ueAbio noBwiue- 
Hvi$r HaAexHOCTn ycTaHOBKM MeTaflAWMefcKoro 
nnacrupq. oho cnaB^eHO jk«ctko cefl3aHHbiM 
c ynopOM npMBOAOM ero oceaoro nepeMeiue- 
hh» m pacnoAO)KeHHbiM H3A pacKaTWBa»oiuei?t 
rono8KOvl AopHMpyiomuM KonycoM. ycTaHos- 

AeHHbfM H3 WTOKe rHAPOl^WAMHAP 3 C B03WO>K- 
HOCTbK) B3aMM0AeiflCTBnft C MeTaAAVtMeCKUM 



1659621 



nnacTUpeM. ea/i icopnyca khhcmstvi^gckii Can- 
aan c 3ne<TponpnBOAOM, npMBOA oceeoro ne- 
peMeiuenMB ynopa Bbino/iwen b bwac 
A«4><t>«peHUMafli.NOfo nopuiM*, ycTaHoeneH- 
Horo b icopnyce m b6pa3yK>mero c ero CTemca- 
mm A»e «aMepu, rwAPaanwHecKM CB«3aHHbie 
Me)KAY co6o* icaManoH c pacng/io*eHHWM b 



HeM o6paTNWM K/iananoM co uutokom, npw 
3tom OAHa M3 icaMep rnApaa^ WMecKM CBB3ana 
c nonocTbK) HarneTaMUfl. APya* " c nonocTbio 
ecacwBaHMR rHAPOHacoca, a Aopmipyiomwa 
Konyc ycfaHOB/ieH c B03MO*cHOCTbK> B3anMO- 
AePjCTBun b sepxHGM nonoxceHww co uutokom 
06paTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 1 0 and a pin, 1 1 , a differential piston, 1 2, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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